Television, ®breoptics and radar are hugely important technologies. John Logie Baird made important contributions to all three, but only his work with television is widely acknowledged. We suspect that few endoscopists know that Baird held the ®rst patent on ®breoptic image transmission.
Baird was born in Helensburgh on the West Coast of Scotland in 1888. His father, a minister, must have been impressed when his sixteen-year-old son installed an electric lighting system in the manse 1 . Baird went on to train as an electrical engineer in Glasgow, but he suffered frequent bouts of respiratory illness and moved to the south of England in the hope of ®nding a better climate. He died in 1946 aged 58, after a stroke 1 .
Baird is best known for his work on television ( Figure 1 ). He gave the ®rst public demonstration of television in 1926, and a transmission from London to New York followed in 1928. Baird formed his own television company and, although he lost a competition to decide the system to be used by the BBC, he went on to pioneer colour and large-screen television 1 .
Baird's contribution to ®breoptics also occurred in 1926, when he applied for a patent for`An Improved Method and Means of Producing Optical Images'. The method was a honeycomb-like assembly of hollow rods which allowed the transmission of an image without`the use of lens, concave mirror or like device' (Figure 2 ). He stated that the structure could be made of very thin glass rods, which would transmit the image by internal re¯ection and could be¯exible. Baird's patent was granted in 1928 (British patent 285,738). However, there were no more publications on ®breoptics until 1954, when Hopkins and Kapany and van Heel published independently in the same issue of Nature 2,3 . Hopkins and Kapany acknowledged Baird's priority 2 . In retrospect, it seems curious that the idea of ®breoptic image transmission was not taken forward by Baird or others. Perhaps Baird was too busy with his work on television and radar (see below) to exploit his idea. The publications in Nature in 1954 stimulated Basil Hirschowitz, a young gastroenterologist working in Ann Arbor, to visit Hopkins (who also invented the rod lens system) in Imperial College, London. Hirschowitz then embarked on the construction of a¯exible gastroscope. The subsequent development of ®breoptic endoscopy by Hirschowitz and his colleagues is a fascinating story 4 . They solved some formidable problems, including the production of suitable lengths of ®bre, orientation of the ®bres and preventing`crosstalk' by coating each ®bre with glass of a different refractive index. Hirschowitz described the ®rst commercially available ®breoptic gastroscope in 1961 5 , and applications of¯exible ®breoptic endoscopy in surgery, anaesthesia and chest medicine soon followed 6±8 .
The contribution of ®breoptics to diagnosis, clinical measurement 9 and treatment has been enormous, but it is Figure 2 Baird's illustration of the device in his 1926 patent application dwarfed by the difference that ®breoptic transmission of data has made to communications. Fibreoptic cables are much superior to copper for data transfer. The maximum data transmission speed for a 100 metre length of copper wire is around 40 megabits per second, but an optical ®bre can transfer 2.5 gigabits of data per second, which is enough to carry 40 000 telephone conversations 10 . Optical ®bre research is likely to deliver even higher transmission capacity, so that it may be possible for one ®bre to transmit 1 terabit per second (1 terabit=10 12 bits), which is more than the world's telephone traf®c 10 . The increased capacity will result from the application of the phenomena of solitons and wave-division multiplexing (WDM) 10 . Solitons are waves with the property of propagation without dispersion and were ®rst observed in 1834 by John Scott Russell, a civil engineer, in the Edinburgh Glasgow canal 10 . WDM exploits the capacity of an optical ®bre to carry many different wavelengths of light simultaneously.
Baird demonstrated yet another invention in 1926. This was an infrared transmitter and detector to permit night vision, a device he called a Noctovisor. Baird found that the usefulness of his Noctovisor was limited by infrared radiation's poor penetration of cloud and fog. He substituted a radio wave transmitter for the infrared source and used a television to display the re¯ection of radio waves from objectsÐin other words a radiolocation system. He was granted a patent for a`Re¯ected Radio Wave Television System' in 1928 (British patent 292,185). Radiolocation systems later became known as radar, but Baird's contribution to the development of radar has not been widely acknowledged, probably as a result of the secrecy of the war years, his untimely death in 1946 and international argument about the rights to radar technology 1 .
John Logie Baird almost certainly had no inkling of the uses to which his idea of transmitting images through exible glass ®bres would eventually be put. We say almost certainly since Baird was clearly a man with an astounding imagination. Admittedly he was not the ®rst to point out that light waves could be induced to follow a curved path by means of internal re¯ection inside a dialectic. For instance, John Tyndall demonstrated in 1854 to the Royal Society that light would follow a curved path due to internal re¯ection inside a water jet 11 . However, Baird deserves credit for proposing (and patenting) the use of¯exible glass ®bres for the transfer of images. Baird made little money from his inventions 1 , so he ought to receive his due in other forms of recognition. His entries in the Encyclopaedia Britannica 12 and in the Dictionary of National Biography 13 contain no mention of ®breopticsÐwhich is less than just.
